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CHAPTER NINETEEN 



Field-Plot Techniques 



^ -niefiin^amcnMl purpo^c o: plan: brc^dl::^ i. [o :d-r:ir> ^cr:ot>pes ^irh .upcr.or 

^[apcnsc devor-L.' ro >.ultivjr de%ciopir..'nt :r held evaluation ^if "iirocdnv^: 
l^fcriaJ. The tc.st> nuy involve L'cnocypcs ;n an init:a! .ta-e of cvuJu.aion or~th.>^e 
ibciug giver, final cors, deration for rei<rasc a. new cahivarv The charac:c-s 
^enimiid rzi^c fjrom '.ho,- thar can De measarcd readilv bv vj.Liii! examinacion 
J» those that mujr be measured ^Mih uppropnare instruments The generic po- 
|«miaJ of a -eno[vp^ tor .or-c Jhara.ters nna> bt: decennined erTccnvcIv w,:h 
|«KOrafc\v plants in a plot, vvhde ^'or ochcr characters extensive eval'iauon 
ni larger pJo[ii n-,a> be needed. 

f^Itis rhe responsibt!iLy of the planr 'breeder :o selec: th^ !ie!d-plr^t rechnKjue. 
121 "rf! ■^'^ ^^^^^rriLim an^ojn: or" [nlormation with the resources avaii- 

HWe. The challenge is to idequarely re^iC as n-.any stjnotypes as pos.^ibic. The 
'^^wrces available ui plant br.x-Jer> var> . a^ually :,elcral alremativc le.-hnlques 
p^ailacle for character evaluation, Plant br-ders must decide which tech- 
fc/h! *'''-^'^ ^^'^ '"^'"^ ^rT.;c:)vc anc! ar:1cienr in ihei; particular situation. 
^. IJctaued discus.sion> ot rieJd-pio: techniques and data analvsis are provided 
"^rrez and Gome/ i and LeCler- ct ai i ]962). An oven.':ew ot the 

1 pnncipies ^vi|| be provided in thus chapter 



JRCES OF VARIATION 



tto ^^^^ --^nipare genotypes ^ouid be to -row ajl of them m exactiv 
^eer.vironment and :o measure their charac:enstics \n precisely :hc same 
^to ^mon^ ^^enorypo ir, rhi< ideal ^.I'uation aoufd be due 

len w^h^^''^^ thcrcrore, the be^r i^encrypc ,-ouUl be 

^^'C uut error. Thi. ;dea: :s l^r.po;^^ib!e :o achieve under held Londuions 
i^ck or unirorTn:r> in the .^nv irono-ierit to '.vhicn the ^cnorypes are 
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2b2 V\AI TFR R. FtHt, 

fc co]!e:ti'^el*^ a> source^ of experirrj.-na: e.n-or Th<:> ^r.c:iidL- van^r;on in 
en', .ronmon: lo uh;^-r. each g=not}pc: i> expo^L-J unJ Ijck o: L:r,::crniity in i^t 
m^JdsurcmenT of chiiracters. The breeder has opp^.iriuriiLcs to minimise expavf 
merul error 'J> carefully -eiecuii: :hc -.ire be used for n-!d [n::U. :hs culture 
pr.-iClicc^ uscO ir. crop proCiuclicn. the pIoT .mZc jr.J -hjpc. and [he method of ■ 
ildlL coliL'j:ior. 



Site Selection 

Variation in rhe pri.;dLici:v:*N of the ^o\\ is c'.'mni;>nK refeir^'d ic: a> soi! hcun-- 
O'jericils (K.i-v l^'-ir Cau^o vi! ^Oil hjtc'.^t:creir> im.Ui'Jl- m soil :>pc. 

i: ]-:■"•; hr\ pbrt nuirien'.s. a'-.d soil no;^Ui:L-. Tho '. arutinr. s":u):iol b;: com- 
plct^l> elimin;.:ccl. but it ol tcn cun bo [[ur.niucJ h\ cii-cTuI sok:uon oi" the area 
in a ric:d ^bere plots ^il! be L::own. S.^il nv:ps are heip:uJ tor Lindersidnding 
the variil'.on in >oil :>pt' thj: i:: p-L'scni. Soii type> d:ticr :r. the!:' inherent ability 
tL^ rctjin rLjrn>nr> arJ moi'it-rc Enr^re tr.uN ;ir at i-J-v; an enti'e rcplica'.ioa 
should ^e 2r;)^^r. or a !>ingle -oii [>pe v^ hcnever po^>:blc. 

Visjal :nNpecrior, of a held irnpnn^nt. ever, %^hen a >(>i] map is nvailable. 



Figure 19-t 



Example o:" pti'cnt'ai \ariut:on in soil prod'jciivicy in a itii area. 



/ y/ productivity / y / / / 


1 


^^>\>\\\\^^ 

\ \\ Average ^\^^ 
productivity . \\ 

Below-average ^^'^ 
productivity 
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FIELO-PLOT TECHNIQUES 



-.11 



Previous c.lr.' .l - '^'^ /' '[.'X..:. ,n svs.cn..LK- b..:>. 

T,, ,ese3rch .o.auc.-i .n crop. p--;--> 

,n a fte;o. :hc A.ron.nv- R.>-r H L.n c o ^ ..ned in ^tr.pv 
soN&e.n.> had icen pl.u'.ted the pr^vsoui vo.r O.i-vth o_. .riL . _ _ _ , 



Culturtil Practices 

cierily. The .-mn.a.K n, the de^,.r. ->nJ. us. of an> equ^me^i .^u^r on t... 
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Plot Type 



W ALTER R. FEH. 



E\per:T.cnta! ^n'or ;r^r'-;jvc^ h-;;ic^ iri'.c'plct cor:p:'[:;:nr. w:ilJ^c^ the perfc; 
:r,jncL' ji j ;:er:cC;pc ;ri one pi'.>[ to hrr j!t::rcJ (he pcrro"7*;inCL* or ^cno'A 
in jdjaccr.r p;pt^ Irrcrrlot v;i'rrpf r.:iur. rciulr> primunt\ I'rvjrr ir'ereJnctvnj 
conipeniion . v\h;ch in 'he ijille'er.iui ab:!i:y ol ^cn.n;>pc^ to corTipcii' vwih eac 
O'lic: lct.-rp:ot cumpt::::i.jn .s mo^c ;;np^jajnt tor ihc Liiuaiior at' iom:: cr,cj 
aticrs thjn fu: others, 1: is on!} rhroLigh ippropnaic c\ptrr.:\cnij.['.on chat :j pi. 
type can be idc:i-;:ificd :hj: v. :)! pro^ ide rclubk inJVjmia-.ion for the chiirucier o 

The effects of inierpun compctinon can be avoided hy the u^c of p\ui^ wift 
ntulnpie ro-v^.s in wh:ch onl> pljnrs in rh^^ ccnrer t'o^vn li!--: c^Li]uLi:£d (f'i^. 
hi plots ^sith Tire-' or r^Tore rov :hc vti.fe-r.ir.sf roA< j;e dc^L-r^rcd j> the tc/d.-: 
or L'uard ro*.\'.. The :\:rC'.ior. o:' :h'j rirdor ro-^ is :o p^cvcr.: plarts i:i ddjjCcn 

Fi^^ure 19-2 Il]-s:[ jr:'.>n tv' rv:rd:;:-ed rou pK.i> ^Mth d::fjroM: cji^'viirs dr:s:^. 
Tsired '.I - ^nd _' (C:"ij"ic<\ or' Fchr. 19""^ ; 

Bordered row plots - equa! rov; spacing 
Three-row Four-row Five-row 



Bordered row plot - unequal row spacing 



U '~' 

C C !Z □ □ 

□ LI 3 □ □ 

□ :j I] z c: 
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flELD-PLQT TECHNIQUES 

p!' »rs :r.i'*_c':^ -^il- ir.-^ pcr:v):" :ijnLi -i!' piar(- in :hc jjntzrr of" :hc pi'.:: tijci 
b^"*ru;;rijJ p:\')i jar l^c - .^n-r'.ucrcL: j rrir!:a:ure ntlJ r;-:^: is jn-:"fe':[cLi h^- ne;::nnor:r.^' 
tic!JN T'l^L- ^p.Aln_J h-'uc_\": p;v>s CLin her r'^j:i:trr :r.jr: u;ir!.r-plO': -^p-CiCL 

ic v^^jLiid be \0'^d'. -t bordc'*eJ plori jomIJ used t'o'' (nc cvuluacion o:' a! 

achieve whsr^ ■hv>j-:.r:Js or L;cnor\ pes arc bci.ig cvaluat^'J Bor.lereJ piots r-^uire 
sccJ unJ iLinJ thar no: ^\7cc:[\ prov.^c for a genoiypt; BorJers ukj up 
pr\o-:hi:J.s or bccd and land area for three -rOv^ plois and one-half lor rour- 
rov*. plots The cos: and jva:labiltvy o'" s^td and land often nccessirai- rL's:ric[:on 
of :he Uit; or bordered plors to evaluation of izenotvpes thai aru- being given 
ftnat con^ideracior. for release ab cL:I:,\arb 

fnicrplot vOmperifion can be rediiced. bu: not eliminated. w;ih unbordcrcd 
plots of - wo or more rows, all or \\'n-xh are us':d to e\alua'.^ a cri-r;]Cicr iF 
I9'3). A genocypj in a Mn^:k-rj'A plot ,^ sLhjocLed lo i[:;e'p!o[ cr>tiipct.:ior. i.-n 
tx)[h sidev. [:i:crniot cor/peciiion is r::di;ced o\ one-h,'!: :n p^oEi iv^o rO'.'.s. 
tuo-thiiJ^ '^:tn tllree rO'**:^. th;oe- f'.ui::r.N vvi:h four :e\^>. and tour-f:r:;i5 '^irh 
;ivcru^>-.>. The iitimateu reduv.'C:o?, of in:erp:ot competirion ^^ith increasing num- 
bers of I'oui IS based on the faer :ha: each ro-^< of a plo: ^m^i eornpcte oc i^o 
side>. The bord'^r ro\\> ore each ^ebjcr'aed 'o :n:erplo: eor.-:pe::[Lon .)n one r^idc 

Figure 19-3 lllus:raL:on of anni.)rderad rv)u pj^us uuh dir^Menc cai t:\ais dc>- 
ignatid as •. C and Z. iCourrev.' of Fchr, 19^H i 

UnaorderecJ row OiOts - eqta: rOw spacing 



Single- row 



Two-'"ow 

♦ * ' — . 

* • : : _' ^ 



U^bcr:re''ec ^ow plots - Lnecua! row 5Dac;nc 
Tz/o-row Thref^'-'ow 




Three- ^cw 



• • « 

• « * 

• • • 

• « • 
« • • 

• • ■ 

• • * 



• o .-" _ ; 



• « • 

• « • 

• • • 
« • • 

• • « 

• • « 

• • • 
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WALTER R. FEHR 



1 i-- --.v.. ^Mtt-i- ir\- rsv.: ^orJL' ^>'-^- arc p'-'i-cica iron 
ba[ n.v. on :n^' oti'.^- a,.; • ■ 



aid- sin^l^r-rovv phji 



< It .J .Y^^w: 



2 ^idr> 



nuT.b;:r of " - ptr p:or - 2 



Thrt:c-ro'A plot - TT^^ ~ ~ 
Th. a-i...m o! .u^rploi con.per.fion .W,> ..n bo r.-Juced by ncrensin, 
e- Ju;-.-! «if. r,ve cu)::var> cr-nvn :r .mdc roNv< spaced .u). --V -^1. - 

± u - tjt, .u..« from f.■^^^S -r, s.-no,>p., » .i- 

; ..... '-•"v"T:i:~?s!-j:r^ 

.eed v-lJ iimon. four soybean .ul::v.rs in >.n.le-ro. plo.> >P^^^d rn P 
compared ^.h con^pc.u.r of .he .uU... ! 

ro^ pUMs and S.3 percent in pl.'ts w,:h a common border 



Plot Size and Shape 



The N;ze o! plot.- 



0' 

ph. 

F:: 

p- 

pi. 



br 
fr-: 
mi 

M 

h': 

CO 

us. 

CO: 
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l::J/. iJl.: pl.rc 



a'^.i[K^n .-^i" Ji.-r.v'^ ;> p-'^Mb.-j. Tlic ^pJL•ln^ an^jn^; ?.oi.s vjr,c> 'r*.,:n :hc: jrop 
SCAie^ invL>:'. JJ. G.trJnjr : 106! . Np.JkcrJ :ri:;s aIUjI^ 50 by lOO err, ^p^iT ■A;-i:rr 
be j:t:ni: icr ;>ield in mj.zc. Bunor: i i9''4j -;pacc;L! p]dni> o! a populLiCon ;^.r' 
Pra^oct^lu bdr.:j^rL» f;0 b> 60 •:n. -ipurt 'A-ren jordu^^:ing rccutTer.[ pht-'noiypi^. 
se'i-'Ciiori for r'orGije Moiti. B'ir'.oa an^l Brvr: ' 'VSl • 'j^cJ a 4-6 ov 46 s:.':^ ^p;j'::n-: 
amoniZ soybe;^r> plants :or sc!c-*icn or' i^ii cor^posUuin in ?hc seed 

i.riLile-pijrit plors L-rt us(2i,! for :he repliK::ired cvaluaiion of t\pc7:rr.€m[ [lnc^ 
or cult;^ar< nv ;hc honevcomb neiJ dc-i^ri i FasouUs. i^79"t. The nutTibcr i.^r 
plant^ ^'vjl^.jcd IV.T a l':"^ .s jcua.' :o 'he nL::ibc:' rjpli Jn[:or.-) in :hcf ;i\pr;r.nicr.E 
Fa>'.^u:.is I 1 ');> : ) ;rJ:cu[cLl in^; 1 00 piou i replicit;tM-|j ) per hnc v^ouia 

pr.v. idc ^at>NiL::o.' > rc^u'o The p'.-t- o.'" :;ic '.ir.-^s ;[i ^ :e-.: j;e or^iani^Cu \r. j 
V, stemaric rrur^ner ro per-uit erir.^ -^ri^Ofi o\ n piant sif one line aJjaeerj 



0\M^ of \)ther It 



hore'-eon"b '.lesiiin has ox [ btc-n JL:i^p:c.i 



bv :tani rireei:'er^ for rcpkc.Ue J e'- J;L.^t:Io^ of lines b^L-ause n ^e^airc^ :t^ore labo: 
2nJ lc>s ,:;:.rnab!e r^) nicciiari/ar.'.)': rh,![i n.e'(:ip|(n.'> ;;jn-'en:K\':;.ii plot> 

\f>tU:p!f:-l';\;fi: F:\'f.\ T:ic evalual.on of c\peri:TicriLa; [::i-s cufjvurs by plun: 
br^rdcrs a u^ujll\ done r. pij!> eo:Uainin_j: [-.^o or j;ure plarv.i. Plo: si^e VJ^^^ 
from smali [-nieropiots s;onsis:ini2 of a hiii or >hort :o\^ lo a plo; 'Aich one or 
mo:e ro^s scve^ai Tic.crs n length. 

Mivjrcplois. MicropU)t^ :ire a.-ea ro niiniirtzj the amoani or' seed or land re-]uired 
tc evaluate j cr*Hip ot lints. In an anbvirder.^rl r-;croplo[. the etYicts of interpK>r 
compe:iMon n u>t be considered when Jeicm'.ining an appropriate d;s:aJice arr,on3 
plots ;Fig For oats, hill plots spac;:d atou: jO by 30 cn^ apan have been 

used fFrey. 19(^51. '^-'mlc tor iO>be;r.s. a rjacinj of aoout 1 by 1 rx: ib n\o:c 
common ;Gariand and Fehr. 

The nuir,be: of plants in a mieropioj differs arr.or^ crops A planting ra:c or 
30 seeds per h:;i b sausfaeror;: m oats iFrey. 1965). while a rate or' \1 s^cd.s 
per ni!! is u>ej for soybean^ «Garbnd and Feb:. 19?^!) When shoil rows lire 
Used mi^^roplois, the plan: densir. is eoniparable co that of larger row plorj 

There is a '.ack of a.creennen: arr.onii plant breeders concerning the etk*e 
tivencss of microploti; for cvaiuacron of agronomic characters, panicuiarly seed 
yi<:M Breeders who use microplots indicate that *-he>' are useful for eliminating 
"^feaor iincs dvnnc che first year of yield evaluarion. Lines with acceptable 
PcrTom^.-nee in xicroplo:s are e-^aluated in eor.\ entional row plots dunng suo- 
^Cjuer.t vears of re^cinLi. :o iden::fv tho^e that merit release culi:vars iF:ey, 



0040 



l\ 
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Unoorderec 
Single-hill 



HILL PLOTS 

Bordered 
F^ve-hill Nine-hill 



m m 



• • # 

• • # 

• « • 



■ « V 



Figure 1 9-3 K; jNrr^t iMi -jf h 



■ ■ ■ " ^ - 

r.t uLiUi \- ars Je^iL'n^tj 



.un^cniional row pkns ror the lir^t ycur i>r' y:etJ testing: uri? le>s land is 
required per plot and chac ;rnou^h >eed ror rcplicjteci [e-jb can be obtained .-"ron-: 
J ^iHiiic; pijr.c. which elin'.nate.v a -^ea^on I'or seed increase, Brrieders ^vho kIo 
not j-i.- iiiicrnpli->ts jre dboui the rsliiibi li:y of yield data ob:ain-J trom 

:he:r.. The coefficiera^ o!^ vananilir, tor miLToplors oencriilly src about one und 
or.r-halfto rwi: :imes br^er tiK.n for .i:nvcn:i(;nj! rou plor.s. 

Plo:> R^»w plo:^ arc u.^eJ by virra.illy ai! plar.t breeder.-^ for replicaied 
'zs:\r.2 or' izenoivpes. Tne •.)vjrall piot Sizl' de:erniined by -he numper of rov^s, 
T,e spac;ri! between :o'^^^. and the row len^rh 

Siniiic-ro^^ plot.^ of I :o 2 .nn in length are vv:dc:;> us<?d for ihc visual evalL:at:on 
if chancters- Many breeders evaluate \\nc< on the: bas:s of the:: appearance m 
>i"!Uii unrepi:CaceJ p!o(^. and advar.ee :he Jci,:raDi£ one^^ 10 replKa:cd [ests -he 
:o!lowinii season. Visual seleenon and seed incrense commonly are accnnipJ-.Nhed 
'■vitn the sa:ne plot. 

A piot used to evaleare the yield of hnes for che fir^t time often :s iiT.a:ler 
■^.an :hit empioyeJ for ad'. ane^rd ^vj-it< o"' e^aluaiion. For advanced yic^ld les;:-:, 

breede:- auempis to ase a plot <\7X th-t ippr'.wehes or equaL^ :ne dimensuins 
^on.Mdered optirTia! for the crop :>pccie.s invoh.cd Optiinum plot size fhe 
^^:nimLl;I; land area required lo measurt; a character with un acceptable level 
per; mental error, 

Opt:nvjiri ploc >i:e ^vK; b- determined by [h^r u^^e 01" data f^oni .i uniformity 
"."at iCochr.in. 1^37). A >ir.^Me celto- ar :,s pkmteJ as a ,'>oiid ^tard, .vithout alleys. 
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j>;cl1 to proJucJ 'nc -'^^p ji- 'he ^jit;-.' ih.KC Ijr tr:a'^ The jrCv: 
>j'^:l". \Ct'A \r.u^ MM anc the ^-jcu-^ plan> .rv.i.Ti OJcr. a;cr n^r\cs:c:t 

Op[;rr;Ln'! pl.^c N;2e a!>\' is dctdr^iiincd U:r\-Ljh pr^Lticai e,\ptj;\ence. The 
brL-edcr or:-n ■ah: cvpcnr^cn: wiO; piot> clilU-rcr: ^]7C lo ririJ tnc ^m:il!:s: cie 
that ha^ an ac^Ljptnhie le'-el of expcnmenul crr-^r Breeders ofi.-r dn not aLTce 
on what they coriMde' acc-p tabL- cvperinicncal error. c-jn.scquen'K , an opdmijm 
stzf :"or one p^rv^^D md> no: be opr:riium for anoihcr. 

Pl0[ vMclth genera. ;\ i-- deterrnincL! by cohmU jratioq^ other [ban :he rela::on- 
ship of shape to expet itr.erujl ^^rrar. The prim::r. tacV.ir^ arc the iiLin.her of rou? 
:v.|j;ifv.! ;'.> ::i'ni::i.;^^ v,^: av..Md tn:o::\v>: ..■mp^:i[:Mp jrd rhc u iJ:h oi ;!ic pi,jr\:;r:j 
.inJ hjr\Lv>!.ri^ cuLipn-:C:^r 'h.-r is available PLi: w;clch irUiucrccs rh^.' pcrcenr:jge 
(if land are^i !na; nuis: he J^^oicd tn hr-^'ucLT; plots Lc't;^. narr^u ploi^ 

reqiJ!r;r a 'o^^cr pcrj^rta^^e of" '.pace [\\dn do '*^;de. shun pU'S. Th\< .td- 

virtaiju' is orT.>Lrr tr bordered ploi^ becausL' LhL- per^enta^i: ni !and ^icea dc^jud 
to border row> del;:ea^es as rh:: nunoc- of rou ^ per plo: increases. 

Pio: L'ri_::h prvi^ .v-j-- tlcvi'o.ltCy ior p.o m^^. B-to:;^ u 'a'Aif:. and c;i:^ipur:;ri 
became rcjdd\- j\a tihl^^ ri.nv lengtn in the L'ntteJ Staler 'Aa^ varied to ».>bta:n 
a ploi Size that ■^^a:. a Iraetior of an acre i or)e-[en'.n. one-:v*. tritleth . eLc ) tc 
Si:T:p!if> ihe ct.^nverMon o* plot s iclJ.- to >'ieid^ per ncrc \V'::b a^c of eonipiaers 
for data ^um^■,a^:7a:lor afid ana)\sis. :hii is no !oriL'er ncee^sa^ . 



Djto Collection 

The experirvienrai error a^sv)L:atc:d vvi:h :he ewiluaiior or" a ehorac^er )> inrlumcec 
b> mcjsLircment errors duririi: data colleciion. For characters evaiuated \ isuially. 
cxpenmenial error occurs whenever the data eoJ lector !'ai!s to cwc an identical 
rating to plots with an identical appearance ReiiabiJitv nf :hc e\uluatiL>n ^an be 
esuiolished readily b\ rar;na a ^cr.ti.- of plots at d;:feren: limes and eon-parint: 
the ratings. ]l iS e^^cntiaily ]n-pOs::ib!e lo gi'.c visual ratu^iii ^^.ithon error; 
therefore, the breeder ma^t decide ^^nen rhe crT*)r is accepiable and v^hen il is 
io large that gene::^ d:f:ererice.> ^Md oe rras.ked, 

Sonie charorrers can (^nl} be evaluated ifficjcrtl> wiih the use of an appro- 
priate x.ach:ne or :r.,struineru. E\peTimencal error can occur becacsc of failure 
10 prepare a pin: properl\ for nica^aremeni. of not c>bta:n:nj: a repres^^n^aci^ c 
san:ple of the p!o'. :or e^alL.uivM;. Of usini: nonundom: procedures for iarriple 
preparation, and fai^Lre of die ma:r::rt or instrument ;o operj^c properly. 

Prepar.aioi; o\ a plot ror data co!!ect:on rr.a> bc-m bcfor;; p!ai;t:nLv For 
expcnniertjl error ti> be reduced, the seeds or p'.an'v I every* iienotype u^ed for 
planting nia^^ he tix^aied ee;ua!'y. If sced^ or r!an;> oi gen-ifypcs [o compared 
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r^n .J::.^r^-c P...'.vk anJ Hx^kiiiv i-^i' . 

.or^r: ;n minin:,.^^^ .xp rrr.r. \V:r ni.:7e. u i. a o.r;r^on pr...:i- 
;;T,r. ujiJ le-^t i:l-j;> - Lini*.;m^ -t^r.J mm^h a:'u-r :ceJiin:i eniirccncc. T:i:nr.i:i^ 
s Jon>iu^r^^j ao.L->sjr> ^M[h some crup ^pcLi-s. pdrixul^riv ihoic en.: h^i^c 
ne'abiiitv :o brancb or :i:icr in r^^p'^n.- :o lo^^ pliin: cl^n>:cy. sulh as barlev 
,nJ v^heat. It i> ^ corr.mon practice ^rup. buch majze to rcLjrd the 
m^ibe: of ptant> per plui imnccuttly b-rorc harvest The yield or ihe pl:'^> > 
id-ustcd rur plan; denscy b> an analy... eovananc^, to mintiTiire cxpcn;:;cri:al 
•TO- in the eorrjarL.on o:" -jenor>c;;N 

Vvhcril bi.nk al ey i> u>cJ e::J pva- pto[>, the erJ pKu.-^ ^c-.rJK 

,:e in.^rc proJuUiw r;-.n ci-'rvc ^'.vAn^ in ihc cen-er o:' th^: p\^: ^vhe- 
i,.;:us are h:ir%jsled. >ie.o of rhc* inr:.:o^ in oof:^p;:rl^-n :o ^ih. ^;elJ 

.htjine^ 'V.-TtT plants i:rowin^' in :iic ce:)[-Jr of :ne plot. Thi.s irllanon -vv;;! prcve-: 
■ diP>a eoniOOM^on pl.:[^:eic> H::h tno-^e expeeteJ m u n.^rral .omn;e;e.:^l 
.;,n(..v:. un!e>> an .ppropri.iie ;^Olu^r-v:V ,s iradc (or all piob The :uljLs:^c^t 
r.ay be iruid< bv consiJenn^ :he .ile> a> pan ul the plot a:ea. tncrcTLMC. plot 
ea-:h i> the di^tarv.:c rron: the eer.ter of one ai;e> ro :he center of [h= nest. 
n.Lcad of rhe di.tare. b.-:-Acc:i p .kKS a[ oppL-:Lc -r.d> of a ro^N Tor ix^n:plc. 
r Lhe icriiirh of :0vv eortuinm^ plari:^ is 5 nr. and rnc alle\ i> ! n 'Aide, tr.e piol 
euiiih for eiirtiputiriL: plot area eonstdered :o be ^> 

^The vieM intiat:o"n by end plan:> :n a pio( dees noi ^ontnbaie to e\per.ir.en[al 
TTiir u^^es^ i!eno[ype> m a test do not resp^)nd MTi-.lariy to the spa.e m Che .dlc> ■ 
"lit: evpcr.niental eror .u^^o.e;:lted ch Lti:Teren;:a; respon>e :.if gentjt\pc> -o an 
'ilev can bt; ntrimtzed dv adjustint: yieid.^ aceordmi^ to charge cerbucs o: :hc 
:enocvpes ihai liUluenoe :hi.> rc.pon>e. The enu plan:< of .oyoean uci:ut>pes 
Vuh bee maturity iziv^; j greater yieiu inrlaCion than du ^enocypes or earlv 
•uLuntv Valuer have been c^evcloped '.vith which to adjust plot y,e!d. tor 
,n:v of soybean eeno:v:?e. (\Silco\. 1970). More commonlv. comparson> 
.-ior;g MHhean izenotypo are re>tnc:ed lo tho>e of similar r:a[un[v. unle^': p!or^ 
end-tnmmed before harvesc 

The oniv wav ti) ei.mirare vieici :nrlacion b% end plane? \i to reT.ove the 
-hntl before harve>t. Thts procedure, referrec :o xs end-tnmmin^. iS a .randard 
^ro.edare with some oro?> The end plants are ren:oved lae enoLgh :n p'anc 
Jcvelopn-.ent ihat :he rerr.ain'.ng plants in the piot cannot take advantage or the 
:x:ra space. The len^^th of row rerroved r'rom each end of the plot mu^t be -one 
iiLiu-h :o ine:ude all plants that have -enehteJ rrom :he >pace provided o>^:ne 
llev^ In ^o^bcan. O o m removed :rom each end of :he plo* ( \V:lco\. I^"0;. 
The ::?n^blem of a biank alley is minimized in M^me :rop> by planLr^; the 
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EXPERIMENTAL DESIGNS 

Sinj^le^Plant Selection 

iM- individual piarJS :mx a popu^i^'-ion . lil^. -u.uai pun 

....b.. ^^^---^-^^^ ;1 ^ Jain. Dat. flo.en.. 

to .erve a. standards *.ih un.cn ,u -p^^ii'ice Lire cvsmplc^ 

plan: h.,h.. --u.^an ce.a. o 

of cnaracters lor wh.ch P^;"';^;; ^ choral, ih.. no; su-ongly 

influenced b> environn-.en::il .firiiiv.-N hiriie .and area 

S,n,ie-Plan: .dec... .n^a ^^^^^^ ^^ -^^j^,,,,,, 3 lo. her- 
can be h..,perec ^^^^^^ X^^^^''^^^, ,„..3t.. v.n.:,or .n .oH 

' "'''.'^nte. whc^-'u"popul^nor. of plan'., may be grown l! plants 
producf.vi.v m an ar a ^'^^j f"" .^^ ^ ir. :he ncld. those 

SJ,::^:;^^ rol:^:. ^y co^pann, plants :ba: are .0. .d;... :o c..h 



other 



, c.rJnc- lOAl . proposed that the '.and area .^n -Ahx-h u ?opuU...on 
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H"r(:v,.^frif' D':-r:r Fj.-J^ia-: .I*-':- ^c*-j.r-peJ a nL^n^^yconb d(r>:i:n Tor ^o- 
leJt.n^: :nOiMJjjl pUrt^ in j pv>^uL.'jon iF,^, N--.. Five a>pec:.. ot" chj ^cMi:n 
anil irs '.n-.pi jrr.jnr.irii >r are jr.iLju.- '3j Sccd^ or clone"- ar^ ipuv^'J euuidh-UPUy 
r'rLmi each other :a hexji:.in patriim The r.jrr.e ot t:.c design was -hoien bekjiusj 
the hexai£o:i pdtte:ns rt:>-rnble a nonc\con:b ot dccs. ih' Plants arc spacL^d r:ir 
cn.ouizh ap-n thnt :ney do not jompece wich aj-acent tndivtd'jalv Ac the apprj- 
pna:e spacing tor a species, a niisiing plant does not inrlLcncc the pertormancc 
Ot aLijacent ir.d: v" duals. becaj,se each plant already has suffieiinf space ir. which 
tovi:?ve!op to ITS ra'd p<.^ren:ia;. ic) HomOLicncoar; check culnvarf can be inckdcLl 
for :orir.insor.. ifdoirc^i. E^■^^. plan: nfthe check is compared xvi:h a d:l";err:n: 
croup of plants in the popu;ali^l^.. ;d) The .-^ue o' the hev:n;:on u^-'d 'o -elec: 
iincx plarf^ dv-r[e-r:::rcs the sclcctiof: inie.is!t> in the popu^uior . TVe et:eci A 
he:cro^enc:[y i.^ minimized because ohlv ;hose plan^ vviihin :he area oi" rne 
he^a^zv'^n are cc^m pared, let £^e^^ p:an: in rl^.e populatu>n is evaluated by ;?:ac.ne 
:t :n ihe cenler ol Lhe he\j^or A pl.ril is ct:osc:n on:^ if' it is superior io over- 
Other plant ir. the hcsacor:. U; mo^.ir.i rnc hesa^: ^r.. ev.ry p.j-: i-, eonipared 
with a difreren: iiroup of pianrs ir the popuiaaon. 

Companu^t: <>/ chr Gr'JanJthricu -.'r^h Dt>.!.in:. B.nh rh; jnd and hureycornb 
desiirns reduce rhe oroblcrr. ot" >o\\ heterogeneity im the selection ul chaructcf-^ 
of tow heruabtiiiv. In a compjnson ol' the deMgn^ the advarta^e^ ot ^-r^ are 
the disadvuntajjes of the other, and vice vorsa, 

There are three pr.mjr>' advanra^zes or rhe L:r:d design, 

1 The >piicir,g of plants does no: have to be in a preci^ie pattern. Tnis 
facilitates the 'jse of conventional ploi equipment :or planting and cu.n- 
varior Vfecbanized plantir.L^ of rhe honeyeonVo -iesiLin uould req-aire 
specialized equipmcr.t. 

2 Selection intensity cim be var;ed by altering the nunbc- of plan:- \n a 
block and :he r.urriber of plants ^elected Onlv ce:-:i:;i seiecr^on iri:ensities 
are possible uith the hoaeycomb design. 

3. L'se of.: dehreo area loreach block ^*ac:!uates v.-^ua! con^parisOn ot plants 
for selection. I: :S possible compare plants w jh:n a block v;saad> and 
co;:ect data only fro-n iho-c Airh the be-t poicnnal. L'se of the rnOMn^ 
hexDLion for the hone\comb desien makes it inipraencal to compare each 
plant wich appropriate one> in its hexagon: therefore, data must r^e rc- 
;:oraed for evei^c plant, except those that ;ire Obviously inferior. 

The honevcomb design has two advartaLVS compared with the ;:r:U design 
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v.' an be 
evotcd 



-h'^ck -rev c.n be urran.cu w Lha: r^c:^ ?!an. m ih. porul.uon 
:^..^o.rec! v.uh a cnc.V. p^a^c To pr.n :Jc :.ci.L.r: ;M;mt> o: one 

Mo^^^Iwo cbc.k c.lr;v:ir. cnn be included re.dily in he^.^on 
or more piam. L^c o: r.^o or more check ci:::ivu- ,n th. .r:0 
vould require tna: 'n-e rr^.tion ol e^tCh bKvk dev.^:cd lo 
plv;nts. 



Lnreplicated Evaluation vvllh Multiplc-Plint Piols 

Pl.n: ^recd.rs rou:.nd> .ondua v.^.Jl ^eirc^cn ^mon, orc^ m ^^^-P-f^"^ 
-or :r.uurU->. d^sc.e r.M^tar... ^Uirdabdir . .nd oih.r .rar..:.:. of h,.L 
hcnU'-bilitv Ev.f..Mor. forced In . ^:n.l. r.pli..:.on h.. S:.n ..^c a .;n:.d 

^-;VMn^;e'rJ.M:.r,on. c.ch line i> coir^p.rcC once wuh check c.Ilivxs or 
rh^-^i l.rc/toderirn-.irKil. .cnetic potcrt.at. A number of dirtcrct:! ar;-an.c:T^.:K^ 
;:c^..i-ahlc tor ..nn^tin, .he .ene.c poicnnal o: ^'^ev 0.c rner.od . :o 
...-na-c e.ch In. '.uh . coni"inn cncCK cu:t a ar . BaKcr and Mcken.:e. Iv^ 
F-.H--'^Q-6 reprcscnis a hvpoi:ieticnl example o( ±. >ield ot .n . >.nc]e 

J:;l;:;Lon, m^hc n.ure/rhc >.:d of each !:r. :s cxprcs..d a pcrcenrn.c ot 
the vie'd of ire check culIl^ar Immediarclv adj-ieen: :o n 

Ano'hcr aire^-at:v. to evpres> the yield ot each line as a pcrcenta.. or .hl 
.cicnied average of the ad:a..n. check plot and :he ^^-^^^ t^^J..o. 
re:p:ncd The purpose for a^m. a ^ci.ht- a^era^e i> :o m.n.m.z. th. po^rt... 
problem caused bv an unus.atU poor yield of a ch.ck pint In Fi. v-0 . h. 
el^Jk ^O.var ad.Je.nt to Hno B and C h.. a :.ccn lo.er y.eld :h:^ ot^r ch..^ 
cu^ivarv This result, in an extremely high percenn^zc :or [ine< A .nd B. 
wei-hred axerace of. heck ^^AW^y^ ^c.u]:\ he co-pu:ed it 5 



(- 



viL-'.d ot adjacent check: — 



vicid of che.k V^o pU^L^ removed^ 
= we;^h[=:d av-racc; ehecN culttvar. 



The pcrccn:ace yield of each line is computed a< 
l.ir:e A - - — 



^0 



L.ine B - 

Lmc C ^ 
I in.' D - 



100 ^ i l'^ 
]{\[) - I5J^ 

i(M - i:h 
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P'c: J 



A 



una 
C 



Una Lr.e 



i 



55 



107 179 



39 5 J 51 <5 

"^-j ct ad I ace n- c^cck 



52 



ICS V2 

Figure 19-6 Ore p.-M-l^ arTjn^crr^on: -.t :.t^c^ in u ..n^l.-rcpl.ciir:.-^ ^''^'/['^ 



Line £ 



L r:: 



4.S, 



421 



X iOii = 107 



:< -III 



Arolher m-Jthod u..-a w ^cmpar^ genotypes in sing!=: rcpli.-::tions is th.: 
no%n'. .T.-an.Nkk ec a;.. I'JTS: T..nvo;ey-S:«i:h ar.d Hurd. 14"? E.ch «nol>p« 
l^ comparer -^itti JCU^^ni ^.-no;;. pc>.. not w,:n a ^nc.k .a L:vLir. 

The disa^vania.? of s.ncle-re?!ic.t-o.i re.t. is th.u the breeder nas only one 
3lci NUlue with which to a.se.. ".h. «n.-a. pot^nl.al ol a line. It D> ::har... . 
I nr ,s placed on a plot of >oi: vvith above average product: vny. relati-. »o .na 
,:l pio:. '.wth .vh the line co-p.:.^:, ^t '..h ^e.r- ;o c. 
•v-ti rhoa^h K nav not be. Ir, replicaceJ :e.[.. :he breece: u,. aave more tn-n 
plot ■.wtl, .t:>ch to evalaat. ca.h It. F.u th,> rc.>or.. ..n.lo :.pU:.UO.^ 
arc not jofnrr.only ^a^eJ for >ie:U j'.aUiatior. 

Replicated Tesb 

T-.o or -rore T.clependL-nt com=arisc.^r.> o; lines -.r. a le.t prov.d.- a means ,ir 
eMirr.at.nc v^hcthcr variutton in pertonnance air.on^ Wr.c. is due ro i.rtcrcnccs 
- ..-r- iJ po.-or.iial o: :o ;rv. ir.'Oinenial ^.:ru',t;o;V Bach osmpariion s a> :cp- 
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27t> 

repl...:on : r^. Fro. . 

ncn- >' e-ror. To tuUHl rcquTem^.i:. e:,:h enir- m.st have .qaai .har^e 
of bc:n. a.M.ned :o .ny vUn . rcpl.anoa and an ir.J.p-.C.n: randon.z.uar. 

requ-.red icr =a.h repl.canoo . ,„„,„,..,-,.,oo anJ .o.s,c'cr „ 

n..,c:dpro.;0.rcfo,-.o..p.n.:nof,co.>po..Th.>.n..... 

;^'ar,ce. no.cv..-r. ,n -.vh.h plarr .r..d.r. :.n u^e C.v.p etc ran.on - 
.h. .o.p.r.on of ,.no.y..s Gcno.y... .,th .n.l-r o-.-c:en>nv. 
n b- planteci .cx: to ..ch och.r redu.t .-.terplo: c.mpe::t;on ,n ur.hu.d.r.c 
^1:-. ; nonrandom arran.cm.n^ o, .croispo a:.:.n, r.pUca.on. nra^ be ascd 
u. U-.!.:atc >c.cc:ioii of ^er,or.pe> before •-•arxe'*" ^ 

V .,„.,•./•■•-, A;-r«,.-s'.-'«en... C. Any Ji.ca^s.on of non:ando:r. arrange- 

r>cn> of '..r.o,so.s can be m,.:.-..erDreted becau>e .. may ,r.pl> thai run.om. 

. ad;q.at. ,0 rr.akc rundonuzat.on :eas:bi. I be d.^cv^ior .1 nonrandom 

,n.r^M^ vv:ll include ihe r.ason> lor '.hcT u,c, ih.ir dtsad^ antacev. an^ 

,rd.-ni:/at;or. Arr.on-- Kc?::ca!u'ns. [; ,s eomnion '.o Cc'.uj replieated lests 

l-or vicld until ..,v,rvpe/havc hc.n v.sualK ^ele.red in ur.rcpli.uled ?.o.5 for 

:or ea.nar de^ek■.pm.^.t. ih. vaa>or. lor eva.uat:on ,n f;.;; 
can b- .:im'r-;M=d bv -rouin.- genotypes ,n -pbcated plots. ^.>aall, ^ele..>n 
, :.e^. ne..ahi; eharact;::.:..... .r,d h.rves.nc or.l> ih. plot, of .elected 

:'-noesp.^ '-or v.cic evaVaation , Garland and Fehr. :9M :■. When vi.s.u! seleoon 
"ba.ed or. ih. oerfor^K-.nce of genotypes :n ,dl of repr....t:ons. „ neoe.^;'^^ 

CO ..aluate each pi.. ,ur..:..n.e data. n.a.. •.he .d..t,on.. l^:;- , ^ 
plots of .eleaed aenotypes rbut <hould be h.-x^ested Tne lertu.h o. ^'^^^ ^ 
Plo: evaluation and har..>t rr.a> be only a 'e-. d.>s uher. cn.r.a. .st,.> o. 
niT.-M are CM eN^'e.v.d until plan; maiuritv , ii ^evaral '.fi-us-rt. i:f:io,yP'.> 
; i. .lo or -.nr. repbe.t.on. .a.,.ar..„on o: data and .d.nun.auo 

V h.r.cvied .at: be d;lh.ull or ittip-o.^-.Kc U' .^'^--^'-.rlisn in on!, a 

d^y^ fhc use of rh. .ame arrangement ol .cnotype^ ;n e..eh reph.at.on 

ecr^p.^ are :r ih. san:. po.t,.r ..n:„ ea.h -^Pl----.- '^.^ 
pio-. .::-h :.-n.M;.nc jrc rc-ded iti -dia.er.: ...Ia:ti:i^ .r., . I- ^ 
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T'-c :!i-ji!'.:jn;.:rc- 'V :;.-.r;"jnL= r-./^-i.n: -j j:^ tr^v l^^t iK-t tht >amc ^J- 

i, [r. 'jnborac-L'J nloiw. in!jrL:L:no:> p:^ L.xi-ip^t :i::n :uri bij- iho portornun.;: 

nient. V- hen a pi);:':- <:vir.p^:tvO': bordrrL::] b;. :i ii^x^d cLin:pct::or. yield 
of tlic poor cor7lpet;lor car be -Lductd and that o: ihJ good conpctito:' 
increa^eti ;n even -epiicauon T:i^:^ no cpr:-nu-:r> for a genotype to 
ooc:!r ritj\: W' orhci^ with a :"iorc si-iiilar ^on-^r^-MOvo jbi.::>'. 

2 In unbordercd p\o{>. a e^r;'^;yp^' ::ial die- Of un.ivKd!> v^ca^ in 
:'f plications can prefer.: &.c .u^uvy.^ e wilu.it :',)n. of LiJia^cn; i:cn.;r;. p-j^ . 
The pcrlo-r.jr>ct Oi adia..-n: i:eno:vpc- vvojIc re\cr ^'C rcMed in rep.i- 
LatiCir.N where ihe> v^c;C nc.xi t<i heaiir> ^enn:; pes 

V N'» ^inbia-ed ^s!i:r,::r e\[x-rin:w'nia' error ejf. '"ic r^bLained. 

The nctc to use nonr-ndomi^aiion n .^'^t.^^oe^ jirone rerl^':iti*^i> ^-in 
avoided h\ imp-OMr;i: the ctnoeru> of pr.Kedore^- :or d^!:i MUTin.aruativ):: and 
evjlLUUier" An eMicjcn: procedure v^ould ;nc!'jde ±c u.c ol a eo.-Tputcr, Data 
v.oLdd have lo be entered rLp.di> into *re eompater. pu.>:bi> bv en:er.iig p'.o\ 
d^ta into en eleetrrmie reet-rder in rh<: n^.d nnd eleetronieaily [ran^'emn^ :he 
:ni'or:TUUon to the .ompj[cr. Con-.pate; pn-er.::n> v^outd ''Je needed :o >Ufr.n:ar:/.c 
Ihe Jet. ^nd n-.^kc" ^clciu-n^ -.^n tr.e haM> o! .;:-ndara> cv.ablisMed b> the breeder 
Plor[ H.len'.irieatior ;rlormari.;n li-^r selected ^enop. pe^ vsouic have to '^c provided 
I'or n..r\ est. 



GKupine Similar Genotype^ W-hin Rcplieanonv The eva:ua[:on v>f i^cr^orype.- 
ir unborcercJ oiot^ ^an be nanpered \>\ bi^^ trom in:eri:enoiyp:L eor.ipe:ii:L>n . 
Plan: enaraeieristic-^ :ha: ofien eon:r:bLtc ro iiueru'enoi; pi-, eomptnuion in a ercp 
:nJade >ueh tac:or> a-^ dir:"cr.MKes in he:eh: j::d :inje oi' x.aturuy. To rediice 
inttrf-eenor^'pic compe'i:ion. gcnotyi^ev with Mrnilar eh:ura^tcrLs:ie> nui> be LTCupcd 
uirhir. replieanons. The pt^Miion of each i^etKMype nav be vaned fron^ c^ne 
repliejru^n :o the next This prneedure. ^-ometmies referred :o us festrieieJ ran- 
domizatior. ha> the ai.i', antaizc or redeictnL the cr'fec;>, of inreri^enotypic com- 
petition in unborJcred pio:>. I'he pri r;u.r> 'dis.,Ox anu^:^ ;^ tha: all genoT>pe> in 
a ;cst cai-.::C[ be enn\narcd ^v;:h the same Icvei of eonhderce Ginf'tvpes -v^ /hin 
a iirOLip are >paced close: lo eac'i other :h:in i:eno:> pes in diftercn: e-ocp^ and 
are iess af'eereu Ivv tnMronnieti:ai varia;ior a.^m-^ plotv. 

The ase ol bordered piot> e'nranutes the need fo: ;:roupin_c ::enor\pes The 
i^erforn-.enee uf ee:ivl\pc> :r o\o[- i- not mrluenecd p> itMereen* i[> pic eonpe- 




Received froin<515 334 6883>at10)15l0210;43:«AM [Eastern Daylight Tmiel 



10 '15 02 TVE 10:00 FAX 515 334 6883 



P I ONEER HI -BRED DSM 



MELD-PLOT TtCHSiQUES 



i:9 



p:-..v:.- 



Til- af 



i. no: ubl. :o .dui.t ^h. pirrorTunc. .m . genotype :or .n.,:Or.r^.c....l 

^'t;^^;:::::::.. of .h^ ...... a..,n . .co..., fo. ---...u::; v^- 



1 




Received lroni< 515 334 6883 > at 10115102 10:43:45 AM [Eastern Dayligtit rme] 



10-15/02 TOE 10:00 FAX 515 334 6^^S3 



P I ONEER HI -BRED DSM 



i]053 



V\ ALTEK R. F^HR 




31 


* 




34 


3< 




- ■ 


i ^ 




4i; 
j:1',t, - 


^ ! 


4. 

— ! 







!') 
















-» 


X; 


■y 


V 




-t -? 












2S 


"4 


4- 


4 


!■:: 


1 




"^5 






1 ! 






2S 






i: 


IS 




























3? 






I - 




29 




4 






zo 


25 


jO 




d 


1 ! 


10 


t: 






1 




ts 


23 






3 




1- 




30 








1.-^ 




26 





at rurui.im (0 th:: plo:> 

>■ ^•-^rT■ left 10 ri-h- The bn;ck^ of lattice design . 
dUTcr.n... -n ..r.c v,ucnoMh.v...t:on occurs... 
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Figure 10-9 Tht: -r.-a or :n.' p-iucrr; or varia[:on m >oil proJ j.'r/vit;. on 'ne 
,rLc;ver..s. or th. I.r.icc vks.^n in .c.o.r.Cir.. tor erA ironneaul var.unor. 
,v,ihni a :c?licu:ion. Ti.c l.::::^ ^vou:d be more ^ffecr.v. in :.plicut:.n i :h.n 
in rcpifLJtio- 2- 



c-s;^n cannot ^cl;u^r cIirTcrenceN in prouuc:iv:tv wuhin a bKxk: [hcrerore, :i 
v\ould r.or be .is crTcc:.^e m rcrU^-^tion 2 ai u) replication 1 . 

Tb-* cf'e ■'ive'^cs.^ >: cne I irfcd 2c-ign ^L:^mpareJ ^vith rr^c mndorriizeJ Li>rr- 
plcie-^oc^^ expresses is rda:r.e efficiency.* Relative emciency is couipiifed 

a ralio Ot mciin iqi..ii«^- ror jrpcnmcnia: error of 'he two tvpe. ot ocM^r. 



Rc:u:ive 
e:'t'.L':t:riLv 



nic:::n ^Liuare to: ti\'oc o\ lauio;: 



mean >qaaro for =;rT.)r o: raii2L'nv,zed jorr,ple'.e- iio.:k 

-h- r uio \ axed ro .l.'icrniiac ni^mocr of replications thai ^^oulc na- e lo 
a^cd with ^he ranJoru^ed o.^nipl.te block to achieve a precision m d^t.ctir^ 
dif-r-nc-s amon- thj me;ir^ or -cnoi>pcs eqaal to that wim 1 lattice Cie.icn. 
A relative' efhc;.'icv IfC percent ;ndica:e. tlut SQ pexcm more rcphcation 
...odlJ have bee.: nJcoc^ aich a r.rdon^.-^d conp.e:e-b.ock deu^r man Aitn a 
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n^t 6 plots long 1: Pj;'^^ " 'l;::,^^,^., ,;,v>s>s of co:. .r. more 



EQUIPMENT FOR EFFICIENT tVAl LaTION OF GENOTYPES 

dc-.icis to >o?hi«;:i'-:i'.<:tl computers. » „ no i>l cruiprr.cni 

.op ha. -'^t;^^--:::;^ ; Je,u,p.en, the. 

conMd^r mo^t dcs.rutle, H^r. on.> a^m- evaluated by plan', 

be asec to :llustra:o he. lar:e nur.ib.rs ul t^,iot>p.s 

bru^iders 

Preparation of Seed for Pianling 

T.. .a.n s.p. .ve,v.d . p.pann, a ^j?:;;;^;?^ ^ 

seed and piaoin, ,t m the -^^^ er ' ^l^^o^^^^^ ^>-- 

used :o rando.nii^ com.- and a»,.,n ^ ' .,„,d The lahd contains 

prin-. a. adhcs.v. lac^el for each packet f „ breeder. 

plot number, th. cnt.-x nun.oer. , to rcoord data 

rJoio. and c-ntO -format.on uiSO --a . p tn . n , ^^^^^ 

in the held The sunv, work .ar, bo done .ia ... - t 

amount of labor a„d .soM be r.ore vabj^.t ^^^"-f , , - numbc-r of 
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^8 ) 



A -til lt, : 



to planlcd. the; 
[ -All tv-;'js ■): Ji>nr:s 



ra.uir- crc c-^-l'. ni.ni'.-tr •H >c;J- T|-.. 

□•■jcjJ in - cooiaincr :i plar.!.-^- .-...ic v^- ncn the nv.s 

■v.nuir^r ^ l:;red jr.d Jhe ^-op^ .^nl,: :he ?;urt:r.2 oon.'- 

, ,,.1 ,0 a.:ncux- J.n, tr.. ro. For on. :yp.. ..s. 
th- .eed rh. oui:c: There h is '.nockcC :.on. the D> a su>-..n.n. 

-hrou.r, ch. ouf.e: to -.nc soil Th:. 'spe of .on. is .ie< icr r.:...>^..> 

nu;,m.^ o-i ..:i:..' :.>nc. Tl.c >ocd UK .n^-'. . ^i.li-,.r, b-.^. un. > Jra,,..i 
,r.c r-^ r,-. :h-- Thj lii;^ ••^-■■1 •^■- --1 i " - ' ' 

oa-i-ubrlv ,!-.o.c- tint huN^a icrucency to roll ea>;:v. sL.h a. tr.ai« ar.d soyr^.r 
,or..T- .11 . ,-..ot >ur.C'.uin or -he :.a.c,cJ S, ,i,::ncr he . .. 

all -h, ;eed ha. left th.- .one. At a .-oo.r-n: i^r.uc.a ^p.xx a .or- rr.u., .-rr. 
U.cer --or shon ro^s< than, lor lor.^ ro^^^. .Adrastm-.-,: of th. ^pe.-J ot rhc .otu 
ro'ta-.K.p can be ..ccompltsh.a r.ad.y by ^.vcral :no.:h.n:ca! s^.tcn■.v 

Wfl- &c ^ce.i for i.nie olot is bcinu pbntcJ. uk sccC for .he nux. 
out n con:=ir.cr above th. cone. There ate n numbrf -ays to c^tern-,^. 
when the .ontttinc: stiouiS be lirteJ to bc.-.n a plot. One way ,s torru.rk the 
be-Moni.^' and end ot each plot in the liel.J ocforc plant.rg .t.ns. When .t^e 
pi:.ter rJaehe. the .e.inning .f a plot, the .pennor l.lts the eor.ua.nep ..anaaily 
c.e-tron,eallv. The advantage ot lh:s proced'jre .s ".hat the lOLa.ijr. o, ...n 
plot .:in be ider.t.tied as soon as planting eotr.plete, The >ee.>na *.ay is '.o 'a.. 

cab'e erended acro>s rhe field thai has ki^obs spaced aU-ny- it. Tne spa^mj: 
bctxeen knobs equal to the length of the plot and the alley, for plots th.t 
havo ro... ^ n. Ion. with a I rtt alley botv.ee. the^. the knobs would be oaced 
6 rn apart. A. the planter pa.^es by the eahle. the knobs ..t.r.al -.hen container 
.ho.a'd be lifted tnanLaily. or J aetivacei an electronic tnppm.i: device Th. .aD.e 
is n,oveJ alte- each pr.s. aero.i the neld. U.e of the .able saves t>me at pl.n.x.. 
bv el::r,irat;ni- the need to mark the St.i.a and end Ot plots manua..} 



Weed Control 

Weed control ;s accoirphshed b> the u.se of ehemicals. cultivation. a.ui hand 
w.-din-' The chem.eab aecerallv are those applied :'or weed control :r. com- 
^sre^alVod'aeuon Ot the crop. Caltivatien eqaiptr-.e-v T:a> be ;spee:al|v .esi^ned 
fo' u.e '-n research fields or may be the same equiptnear u^ed oom.Ticrcia.K . 
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Prcp.iralion Of PloU tor Harvest 



hJr■.L■^^ ^< dcr.t ni;ini;-!l> cr ^nh 
LtL p.>sod aion, end of each plot .,11 J^^^J,'; 

no^ver. boar, sc.-i t^.Hir.s be.ia. Tv^o mow.:, arc .u.cbed to i p.p. tha, 
"..ra.. b> a dist.n.c .^ca, to :ne de.red plor l.r.gih. .nd .-e dnven 
perpcndicubr lo the icn^-ch of :be ro\>.s. 



Harvest 



Tnc mos: .omr,o„ ^^ .c ol harvester for ,v.e.>-..rin.nr ot torogc .m.U n the 
Ln.ed S:.t.. ,s a .eif-prop.UM a.A cr,opp.r The m.ch,ne cut.^he p.anu -..ih 
, rofititv- Rail that :hro-A>the cut ponion •.n-... a col:ca,on p.vn: behinJ the dtiv.. 
Thcpbn". material for a plot In collected in u plaMic cnnt.ner and -cashed 
on .,^t.,:on.r^ scale .e: in ri.!d 'lo d.r-.r'-c .he laho^ required to c^c 
containers, ar, electron;, .vale can be mounted on the machine. Tnc plant "-.atcrtal 
IS acKhcd and iher. ii is discjrded into .i v^atjon 



The 



Lr.e^t of pio;> for their ^ccd^ is conJu.lcd \wth three d:ff- 



rent pro- 



cediuev ot rvoes .f e^t^ipmen-. One procedure •> to coilcci that pan o- tnc plunt 
thai bears .eed. weigh .[ dircc;l> . or carrv a to a stauor.ary tiuchmc or 
thrcshnt. The plant par. n-.a;. be rcn-.oscd by hand or ^ay be .o-ccted uuh a 
machine', s.ch as a nio-cr w,th a collection ho.^kct ...ounted bchmd the s.ckle. 
The ha^^ested sample mav be threshed imntedtate'.y or dncd for a pertod ot time 
before ihrtshin:: Ore popuiur t>p. of stationary muchine the N ose, tnrcsher^ 
The Plants pas. .e^.callv through the ;tuK-h,ne as the> are threshed For a s cond 
tvpc'of stationary- thresner. the maCcrul passes throu.n the ihresh.nc c>l,tidcr 
and tttlh on a sieve th.t helps separate the seed from -he plant denrts Air is 
u.ed to separate the seed and the plan; debris m both types ot ir.ac;i.ne 

The second prtKcdure for hancsting plots ,< to use a sclf-pmnclied thresh.r 
spccincallv designed for -nail plots The plant pan uith the seed .s sathcre.. 
into the maehm/and pas.scs throucn a thresh;tiu cshnder. then the seed nnri plan 
deVis are set^aratcd bv siexcs and air The seed mas he placed into a bag and 
sa:ed or in..' be .ei.hed ;n-.r:,edu.te;> .-M dIsC.rdeJ Seed n.r.ested trom sell- 
propelled machines cencrally is rr^ore subject to r;n;xiu:es thjn thn; har^c>tca 
v,ith a stationan thresher. - . ■ u t 

The -hi-C tMve Oi ccuiDii-.en, is a cooimercai con:bir.e :lioCin=',i tor the harves. 
or- ;rr.all ^Iois.'a co-inv.-r -lal unit > used only uben the aninuni ol scat nanesied 



: m.^iri!im-Vf-v-.'.n."^- wi* 
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DiU Collection 



.. rOr;.! ;n J n;;!a ".-^k. ^hjn ■i>u:-.J- 



-. 1 r^t: ^'^ ^ "t'^- '■--•'^ """-'^ '^^^ 

collector ano ir^n:>:crcc Jire^tlN u; .rt 



DaM Annlvsis 

Crrput.- ru.:i!.:a:c ihc sele.tmr. line. b,. ^umn-.^n^.r..' d.i::i in ■A-..tr.-r 

rr'.n.m::. h.n-.an error, and pc^:V. U.t;. to .urr:.nari/.J ^ -hort pan v. 

time. 
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